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A NEW SYNTHESIS OF OLEFINS. CONVERSION OF NITROOLEFINS INTO OLEFINS
BY REDUCTIVE ELIMINATION
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Summary; A nitro group in nitroolefins is displaced by hydrogen giving the
corresponding olefins in good yields by the reaction of nitroolefins
with sodium sulfide in the presence of benzenethiol. It proceeds

rapidly at room temperature.

Nitroolefins(I) are easy to synthesize in good yields and have proved to be intermediates
, 1
for the facile production of ketones, aldehydes, alcohols, amines and oximes. ) In this paper
we wish to report another new utilization of I in organic synthesis; nitroolefins substituted

with a good electron accepting group such as an aromatic ring or a carbonyl group are readily

converted into olefins(II)in good yields by the reaction of I waith sodium sulflde(Na25-9H20) in
the presence of benzenethiol.
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Reduction of I to II proceeds very rapidly at room temperature and the procedure of the
reaction is very simple. For example, a mixture of 2,2-diphenyl-l-nitroethylene(l.35g, 0,006 mol)

, Na S-9H20(1.44g, 0.006 mol) and benzenethiol(0.79g, 0.0072 mol) in DMF (18 ml) was stirred at

roomztemperature for 5 min. Working up the reaction mixture in the usual way followed by
distillation gave pure diphenylethylene(l.0lg, 94% yield); bp 117-118°C/2.5mmHg. Various
nitroolefins were reduced to olefins by the present procedure. Results are summarized in the
Table 1. The yields 1in this table refer to pure and isolated products. Purification was done
by distillation or recrystallization from ethanol. Every reaction in the table 1s complete for
2-5 min, so the labile group like a nitro group at an aromatic ring or an ester group can survive
under reaction conditions. The presence of benzenethiol 1s essential for the present reductive
elimination, for the yields of olefins are very poor in the absence of benzenethiol or in the
presence of phenol as a proton source. We believe the present method should find wide
applicability, for the requisite starting materials are readily available. Nitroolefins are
easi1ly prepared by condensation of carbonyl compounds and nltroparafflnszz the reaction of
1mines with nitromethane32 or phenylation of nitroolefins with benzene using palladium acetate

as a catalyst?)
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Table 1 Olefins Prepared by

the Reaction of I with Sodium Sulfide

Fo. 19

Rl R2 R3 Yield(s) mp (or bp)
C6H5 C6H5 H 94 (117-118°/2.5mmHg)
C6H5 H 6H5 93 123-124°

4-Cl- C6H4 H C6H5 83 132-133°

4-CH30—C6H4 H 6H5 86 137-138°

4~ CH3 C6H4 H 6H5 91 118-119°

2-Cl- C 4 H CGHS 94 37-38°

3—NO 6H4 H C6H5 76 111-112°
-Cl—CGH4 H 4‘--CH3—C6 n 93 37°

4-CH O—C6 " H 4- CH3-C6 4 88 173°

4—C1-C6 4 H iso—C3H7 70 (128°/15mmHg)

4-Cl~ C6 4 H C2H5 60 (120°/15mmHg)
CeHe H cooc,H, 95 (144°/15mmHg)

The reaction mechanism has not been studied thoroughly, but it 1s plausible that the
reaction proceeds through the intermediate of B-nitrosulfide which should be formed by the
reaction of I with benzenethiol. Elimination of the nitro and phenylthio group from this

intermediate may 1involve radical anions as shown below.
! l; e 3 ‘, -
+ — . ‘
I PhSH ———> Fh 02 Ph 02 —_—> II + NO2 + PhSs

2PhS§+ —— >  PhSSPh

If this mechanism 1s correct, the amounts of sodium sulfide and benzenthiol to complete
the reaction are 0.5 mol and 1 mol for 1 mol of nitroolefin, respectively. Table 2 shows that 1s

true, where the results of elimination under various conditions are summarized.

Table 2 Amounts of I, PhSH and Nazs to Complete the Reaction of eq 1

I(mol) PhSH (mol) Nazs(mol) Yield of II(%)
1.2 1.0 93

1.0 1.2 0.5 90
1.2 0.25 43

1.0 0.6 0.5 51

Unfortunately, the present procedure cannot extend to the purely aliphatic systems, for

the side reaction predominates as shown in eq 2. The effort to overcome this difficulty is now

in progress. (CH,) C==CHNO, + C,HSH + Najs DME (CH,) ,GHCH,SCHg (2)
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